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ABSTRACT: 

PROBLEM TO BE SOLVED: To obtain an extremely satisfactory image having no 
noise without necessitating extra time not only in photographing in normal 
brightness but in photographing in darkness. 

SOLUTION: An image pickup element 12 is constituted so as to output an image 
signal by properly adding the electric charge of desired number of pixels among 
a set of pixels P1 to P4 at one time photographing operation according to the 
brightness of a subject in photographing. Then according to a light quantity from 
the subject, when the signal level of the image signal outputted from the 
element 12 is not less than a prescribed threshold, exposure is controlled by an 
electronic shutter but when the signal level is not more than the threshold, a 
synchronization control circuit 18 controls a driving circuit 13. Then the element 
12 outputs the picture signal by properly adding the electric charge of the 
desired number of pixels among one pair of pixels P1 to P4 at one time 
photographing operation. 
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1 

n $■ 3 vxko&zmt lt , m&miz Nwm&z te£ 

L. 

M*rr*Uo» 0 ® LKI&SftT&.S NB*«o«fco^ 
t±m&*¥mffifcmmz&^XZti^<?m^WM£)}m 

Soft -^m^rSrit^tti^-^ WnVI^x^V m 2 iiH 

nh« a-cowiEifaK* tftse l x zti ^m^nM* 
mtmnmm^mz&^x , Hinap^n^tu^s^^A 

SiifcBfMB-f-fcJS LT , JDJW-* BSBtffifflHn 0 

Bt#»& A* $tL^H<IMI^-<?)fI^K;kAWr^ L S v * 
ffiJ^LtT'fe-g.^ti±. 1 B%0^-*flEffir£>*£gg*ii; 

Mzm ttzmmm^m^mi zmn-tz l t ms-t & ± a 
hzwmmm^iuwt h z t z%tm t -r&mim 2 t 

[»*Ji4 1 ffiBara^^&oBM^sa&Ba 

k lt m^t^mmm^mmxh -> x „ nuiamft*-?*) 

.1. IH^tB^l&fPT'Hi^^r^li^iScJ: Offi«[fiI^lS^ 

mim 1 - 3 *h ^-m^ 1 «(cisn<^ftflM@B. 

[ wmm 5 ] fjstiismsw fcrti i ^t . ^o}»ctfr 

sEI®S^;°M5r^r^tU$-»i--g. d k #T& 6 ,fc 3 

tzmmztix\*& z t z%mt-?z>m%m 1 -4«^t 



( 2 ) WfflH* 1 0-1 506 0 1. 

2 

WB&y 4 frflfi* i&rti |Mjtd 2 ft. 3 fcij£^td4 ft4* 
fcRfek 3r£ J: :) fcil 0 LS3R v Z k Sr^fS 

k-i-zmikw. i ~ 5<7)v .1 Jifc3Ei4<ofis»i:. 
Huiei^/p&tfm^ ^mimn^izm lt . 1 o«i 

10 NH^iT'«om^H*^C^tlt3£LT'?-tL^.<Ofi^«i?2r 

^fI-^m?t<0Wi[^fg^L^I^^. B0lE*!l#3i(l«W^7!) < 
M«lft-f-<7)Jg{g^luiEI5r^B^^ffl^-rS fireiSfc^r^ 

t Timnmmmzfrti ^>xwwtt0>mm*&m 

20 ^^|!ffi^i^$-frT<9><^i:$r^k^-^fi!f*Jll 

izimowimw.. 

A* §^H«ft-^«fl-^^^^T5f$g<o L # ^ 

•r J: -j izmssimm^mm l . TwiEwmffi^ofi^-^ 

;WcjEL^«SSScwft^€^f$:^7tf LTJnm-T-S i 5 

4m<mmmzw&m*2-£x'Q>< i&wttwmt 

- h' 2: W L , HUsE^Jffli^- H £$2/$ 0 »i -g. i k ifiX 

%zzk ztmk -r i> it&s 7 xti 8 (ciEifi^ja^i 
a. 

[fg^ 1 0 ] huIEJSM^ A^<7)Bfilfi -^SrJt^H 
ftkLT|!l^-.&Bfiifl^lST'S.oT. HUsESgft^ 

<r> i onwfiaeaiff-raj^f&SriiHKRJ: osiiarisioii 

40 [fS^Bll] fJlEfil^^^fc^Ts JJfSoHBIStc 

mmwm<D<mwffiz-^i,zmiiiz j £z> z. t j&^s & J: 
v ^m*- 1 ymzzmnrnmam. 

fcRfek'S:* J: a Oii L'«i&i«*vo»* i fit 
k m>m 7~1 1W v? .«•-..>> 5 r-=E®OJi^ 

50 iwimmmftm."' ■ 
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[0001] 

l^^t^^-7^yiIHfSCCD (Charge 
Coupled Device : WSH£&3&¥-) ^fe'eOtaflSH^S 

[0 0 0 2] 

-7 4 >W<?)C CD j ZCOCCD 

mm) i o i k . r^ws ioi cn^tisct^zmth 

gp(VCCD) 102k. 1 02;0>£>$Gi2i 

* ( h c c d > io3t. ^m^ttt-immm^mmm 

*§-b LX miJltUrf- 10 5H fflrth ffi*» l o 4 k £ 
[0003] .TtfW — 7 4 >-3g£0CCD-f .X — S/'-te 
■CafiSBEttSfUtm^flWVCCD 1 0 2.{,zmkZ 

*u W&nm < 4 fflSBi«^di» mo* 0 v 

1. <£V2. 0V3atX«i&V4{3j: ^JIII^HCCD 1 0 
3fcl!feiM;**l&. *1^T, HCCD10 3t:iiUT. |^ 
ij^D#U< 2ffiSH*>*B£-£fc*VCCD 1 0 2fr$>mk 

s *lt s 1 ^^oM-f-md^ffSM ^ * h 1 

Atftf H 2 fc± 9 Jffiftftftffi 10 4 tc<BiH$*u zcr>m 
JjtKl 0 4fc£^Tm^«if* i Ht£fI^- («BE) tc^m 
Sfrtife&MHPl 0 53&»feffi*S*i.«. 
[0 0 041 ±34^>C CD >f^-^"fe^**3KWHWS 

2t^-r. co^^sfi, i^yxi i l&tK-e^o 
yircaMWflFPi 1 3 k . m 1 1 2Xtf»*#? 1 

1 1 3tf»lini&8 114, 115k. 1 1 3*» 

16k. W»ffi^P^*IW^*M»W»EI»l l 

7k. w&m^iz&m%>mLztutzm^mmmi 1 

8 k . flHUS? 113W1 H««HW»^-cai* Lfc£B 

»oiii««^t-i«Wfc:ie«hr*»«^ t y i i 9 1 . 

BflWg^&B«fc««LT t*-7 r 4 

>-^*&ax <7)J; 5 %B tt^SV 12 0k. 

mxmtkfc*mmtzmmmn®Ki 2uhm 

[0005] JilT. ±ift*>J: ? Jc«Jfc;S*utJi«£H*> 
aWH=ovvtlPDr$-&. ftT. «0 1 1 2tcJ: 9»J3r 

ASfctskSfufci^xi i la^ataqafla^i 1 3 

£AStU HttSlffll|°lftl 2 l«IM»tJ: OH&HiUffil 
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*U **ifcifl>t*:I^JBiW«igi8l 2 l<tfW»(cJ:oTjf!l 

s*j»iniHn l. 7 izts^^xmmm-^uKjwj^mts 

*u m^iSmmKl 14fc:J:DR9 1 1 2//tTO£ix 

■C#SKtJtSlfc5et7* Btt**'.; 1 1 9fcE«S*L*. 
*LT. Bife&*%$l 2Ofc*SlfVtB0Mt#fc*-3lvt 

mmwHiit. s arc a* 3 *i * . 

[ 0 0 0 6 ] k C hX° . Bflti&ftV 1 2 0//. aH)R»7- 
10 1 1 3 0 1 EkoBfJlMmtJfl TfTfl&firB*R i 0 Mfr 
fa<oB^**^^fc«T***£fcyis aHftaR^l 1 
3 # 1 EKomiaMrcffi* LfcBtt«**Bttl* * 'J 1 
1 9(cE«3*. afi*fa»B*M*ISBIi»vtB«*yi* 
315 1 2 0 k |s| tSHBlftlfck LTBfl8SS» 1 2 0 iZtH, 
7J Ltz K> . mm^F 1 1 3 ** 1 EKOlHKttff -Cffi* Lfc 

B«fi*&»6fi*®iiii«n 1 8t,z£ K>mmmmmi 2 

OfcHtailPB«»fc:BBlv^Btfb<ty 1 l 9tcfB1t 

Btt^Sl 2 OfcfflALfcDi-ittfJ:^. 
[0007] 

20 [ JKHaWKifc Ufc o k ^-Sl^] JbiEO i -5 

fiEwiaflaiE^fflv^iRt:. jtf^^Btt^ati 20 

5B Lfc t ^ ^» J; 3 . ^«cWBB^. $ ifit&T Lfcift^ 
fcj±. £!T«J:3tWLTi*. B|]*>. SfaK^l 1 

3*^^-r^Bfftfi-^^fi^K^^ u^eiajiiiBR 1 

1 6T'«?HiL. RWJfflllllMl 2 lfciJCVC. Z.<&m 

a. sniH«@B 1 2 1 a*, mmwmmi 1 7*m» 

30 lt^o 1 1 2^m^tz*)t^zti l zx t ). m&miM 

1 2 0(ZBA^^LTt^. 

[0008] Up L=3:*^ . ±j40«fc -5 *rtl!3|«D»«§e 
1 1 TSMWLTffi^JIIIWHstsSUJ^-tt-i^-Cli, 

mm^ 1 1 3 coiu^sp 104 xwAvt& y 4 xi>&nzm 

JzZVX It ofc#>lz&1#%®m i r4L>ti%:^. *>t. 
KMIilBl 1 1 2tW<*»CJ4. 

40 y-v v ^ jf LT *» A> X h n sK^^-f l> 4 'CCjS^ 

[0009] -e^-C. *%HU£OgW(i. a^cOBj}^ 

£ik2r< y-f ^^v^SftTfilSPSrBfti^Sit^ 

•g.^f*^il2rti^^-S C k (c* & . 
[ 0 0 1 0 ] 

ifm:fmt&t:#><7)&m ^wmtmmmi. * 

130 Vi ^r-^\!q(7)-wi^M^^^I>^if^tim^M^i)-' 
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5 

!Ek3££ ixfcff ^flffi £BHIifl-§^B5 LT Jli^j^-g. 

[00113 *&wcoffi®mm<D--imMi£. mmm 

jEtT. lowHS^MI^^S-M^tiiiTtibW^X 20 
m^i2 Wm& t> N T-<7)FJf5eH3t$:£}g5E L T * 

&^x . mzu^ffiiii^mfrt>AjiztiKMmn-jiz 
m bT , Mm-&mmmm'mw)mt t>K& x -) tut 

[0012] *3^«««^^«ta^fc*J^'C*4. 

[0013] ykftwowdsmmv-mmmii. mamm. 
mwxh^x , mimmm^-n i wnMBrnftxitij}^ 

[0014] -*wmmmm<n-wm.w,$. mm®. 40 
^tifjtj h z t & x o izffii&ztix \, . 

[00 1 5] *«HBo»«^{i£<D--®«wmctjV^«. 
fe, 3 fe!«Ui4 fefctcHOfcfc J. s .!iUS5ia 

[00163 ^igiwwtafi^s^- i. :.msm 



WISH* 1 0-150601 
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rtMi 2M3R*»& NM^i T^)Hrrii?MSScS:f&Ji? LT * 
£-til> i 4: &m®WW¥-®.t *-5S(cq& L . ffiflElHl 

«jiMfflj*& L a s 2 ffiis*^ 4. n mm & x-cvmsmmmcom-'z 

-° nmrnrfmrnjimmmzm %~f&mmt tczzx-m 
m<nmtm^zttz^xMmm^<r>mwi*&WLmmm 

[ooi7] *«^aweiBw--swwt*ii^'Ctt. 

■sizii. i mm<7M^mticr)x-&mfriii-?£ -3 izmm 

[ooi8] *mi<7m®MW<7>--m®mizi$^x . m 
mmmw^mtf. m®m^nmm:&mm$mmzm 
dm±^x^><fz»b(omm.<r>mm^~\ i ^L. mm 
mm^~ v zm&m o ma h z t * { -c# z-xo \,zffi&& 
tvx^&. 

[0019] *wmmmkw.<7>--mmm,z. mm®, 
gamxh o x . m mmm^cr, 1 mwaumtiFcmj)*! 

[0020] *mi<7)MMmw<7)-ffiMMii. mssmm 
tttts^x. mm<vimi / zmmm<nm*Tmffi£~ & 

[oo2i] -&minntmkmco~mmMizto^xit. 
mmmim^m znmizmw3jftn<,zm—& t ^tv^& 

3fe^^{i4fe^|S|fet^:.&J:5^ , 9i!ELBIIS 
[0022] 

[0023] ( ft i o^mmmm v&mn 
mmiz^xmw-th . -«oft 1 i^wt^MwcasflR 

<&3£S±. HlfcSrTJ:3t=. U>X1 It. >fy^- 
7>f yl<7)CCD^^-y-feytt'*I.Mi?-l 2 

Mi*fl^tc^M^PJ^J!)ll^&fl^^fil!iniS&l 5 

i:. mmm-f-i 2<^im^>imw)i¥X'tii-jiLtz^mmcr) 
mi&m j %z--*mt l zm.&-tz>mmx 3 £ t J iet. mtm 
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A vy^W&rr 4 X7° W <n <t 5 ^HtftlBS^as 1 7 fc , 

j&flggsgfr&tti OT&rajwwj»ini» .1. 8 

[00 24] ZZX\ HMMR^l 2ti, 02te5rr«fc3 
iz. •? h 'J ^^*fciSa|S*i.TAItLfc3C*«Wffc3a5« 

^-hytmmmm mm it. zommicozti^ti 

^fKiMSB (VCCD) 2fc. i«VCCD2A^lsI 

s ( h c cd > 3 fc . Kmztitim^nffizwmm^t 

[0025] £<DilfR%7 1 2fcL tvbl9>& 8ffiffi®M 
WtfiOT'&O. VCCD2£(2£g%&£l/CtSfir*~* 
#1SD1, D2. D3, D4, D5. D6, D7RX/ 

D8W*ti?ti$ktft>ti. i o« i ^2^p[fem 
«j&*sn8£*it^&. w*>. $>&mmi (pd tens 20 
d 1 , d 2iflmztL* mmp 1 2 tc 

IE&D3, D4. B*P2fclWfc*-*B*P3fc:tt*D 
5, D6. H*P3fcBB(rt-4M*P4fc:«BD7. D 
8#«tt$*lT*S 9 , i#l^B«Pl— P4**lfflfc$ 

tix&v c c d 2 fc*iffj(5rifijfc» 0 £ LiB?iJ S*i 

[00 2 6] Itlf>tSDl~D80at., ttffDl, 
D 3 . D 5RX/D 7 &&&& LW&t LX fcHig-T-g. . 

T, mffiD 1 , D 3 , D 7^*l-f*L3&3it-S 30 

mZtlTte*). 4l*St!tffiDl, D3, 
7^^>ftL*ilt^SixTV^^i:^&, fot 

Bft£a?&i 7<7)iiitt^r(*i<50M^itti. SBt& 

[0027] tBUgftttMftCtt. IgfliD 1 , D3, D 
5&tfD7fc*Vl, 0V3, 0V5&t»V7* { EPJ!)U 

s*rc s #bs i T3fc^&Sft*:M-H!-TO& { v CCD 

P l-P8tWl^l'X*V 1 , <6V2, 0V 3, 0V 40 
4, 0V5, 0V6, 0V7&l/ f 0V8#Wjl1$;fxT. 
Big 1 T'ftH^Jfc S*Ufc«91BW Hfi V CCD2KHC 
CD3^*IIEi2SSn*. 3 fcLTKAHiSi'U 

h c c d 3 izmm s iut*^ i ftftrt&VMSWt . h c 

CD3WH^ 1 la^oftK 2fflffitt£!«>«£(C&&-ffi 

[ o o :/ - 1 ' iut\ ±^.± a tcfluasiiJtiaflasastw 



t'flJBf .1 0-1 5 0 6 0 I 
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JBfcT s St&S»T- .1. 2 tefc 6 1 HttMMHttTC l 

tnoflxp i ~p 4 <o -3 ^w^<aB*o«w&Brsaii 

[0029] WC^Wfr^fflfiuyx i 1. 
««^ 1 2 fcAftf L , RXflffltfiaK 2 1 OfflttC X *) B 
i&HIJfS .1 3 j&W LT £ *>3fc&<»«3lFF 1 2 ttJ^T3K 
1B^3ftTB<W8^fc*oTatfj$*i&. -1 

am^Fi 2 fctjivc i ig^gg^f^tx lffl^fflsgp i 

— P 4 <o 3 *>J9ra§&<7DH*cDm?f 5tM!Jd^: lthmi 
*L6. -etT. BSl^gPl 7^t3^TW^ft-t(^«o' 

[003O];;-c, W9-Wv-\-ft%Wh Zimm: 

[0031 ] #ffl^H3gP 1 ~P 4<o a *> 1 
(ffl^P 1 ) OTOft«»ffiUT|giii'*-&*^fe:ov^T 

3*^*. H3tc, 2ttsnts sicfrrtiws 

co^>f sv^f-^— h^-r. vd^ SjE^ 

mnm x-m-fc^mmm^T&z. #vi, ^v 

3, 0V5S.f f 0V7(i. VCCD 2<08ffi»/'NVL'X 

C C D 3 O 2 fflSBS&^V^<7)f^i: LT^$ n^ra^'t 
;PXT-^>^. vsub ti, B3Rlfc:ffW$ii£Viiir^ffiR 

#"C*> 0 . 'OkX 2 5 (c J: 0TO!fO»* fi J , 
-5 . * . 80tt> <t> V l (c?7n ^ >» nVUX 2 1tt. 
SiB#to(cSHart-& 4 B*3&»fe**«tc J: o TtKY^I&J 
it* 7jc¥Hfg?iJ^ 3 *> , m 1 W^BSSJiJofi 

^•m^f Sr V C C D 2 izm^-lii-t^ l COM^.'!} L^Vl^^ Sr 

[00323 ±^co#fi^±3v^r . hoisit .1 amsm 

mem 0 LiMJOTSril^ LXtS") . JWiaT lA(i^?gffw 
* ffi VSUB ^jfiBW-SHU* ffi L/^ 2 5 AWjii 
$i-(.H^)-oT^t^di 2 1 jWMllSflS iT" 
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[ 0 0 3 3 ] 1*13 fcfcWt % 1SMI3JT .1. 

& ai us vsub commtz m § as u 2 5 a^epjfju 
t txmm 1 tcs«s*L* . lt . mmmmriMm 

I jWMnSfu m l coHSP l wft-sfmSr^vc c d 2 

[0034]i^T. 8fflig8S>'N o ^X^Vl~0V8t 

J: •? . IW/hc c d 3 ^i&i'MKii^n-g. . z <r> 
h^<F>MF?*m4<r>W&m,Z7tt~. ;;t. Pi— P4 

7WVCCD2 OtSA^ffflilt* &<I i£?5L. 

f£g 2 6 live c d 2 y rttttfc:* 

tfitm LK^Z 1 £^ LT £ 0 . B*2?J t 1 #|S| 3 O0#^J 

I I £*tJ6U ^ l (OliP 1 **R*ffl3*xfc#(Bfc* 

§ii7t^^oia^p i iofi^^sfflsgffii^vwxtcj: 

46, VCCD2fc^ai$iX^'5^2^H^P2, 
IS 3 COfflS P 3 #.tXg&4 tf>WSI P 4 ?)fi-W^i£ «9 t 

[0035]^lt, ±&<D£ o £«0BflM3-f **■ 
flLX* 'J 1 6fclEHi3*u RWBMWIOIK 1 83&>fe<0W« 

fl-sf£ J: 2&7cOH{&i: =Sr* J:a fcBtt&ftV 1 7 

[ 0 0 3 6 ] *r*j % ±»wJ: 3 tc. MM? 1 2*»feffi 

; t t: «fc o mmm&ff ->X t, J; i v 

[0 0 371 Ji^T. &McommP 1— P4<7)'3*>3H 
i(Pl-P3) tffllfif £K*iti LTffiiM-ri»ii^tco 

v>-ra^6. Hsu. m&mTi 2iz&^x. aiasnai 

tc» >j jg-T 4 5 3 H3H«9<i-*HB!Sf tan» LT 
D*s, Siffiy^^^i^W&n-mfi (fKSffi) x-m 

1. *V3, 0V5M>V7(i. VCCD2<7J8fflgg 
HCCD3^2ffigglJ^NVI^X<?)f^i: LT^^^ 

^sa^t/pxTft*. vsub t±. wmiizwmzti&m 
Mi umx$> *) , 2 5 i as 



( 6 ) tiffiV 1 0-1 5 0 6 0 .1. 

.1 0 

SflOfl^Sffi* V C C D 2 t^*itj^-3f 1 COM^.'I:', L 

If^vcc d 2 t^a , ,-t^2corju^i'tiL/^x. 

X 2 3 IZWi 3 OT^kTBSRWiOli^-^fif 5:VCCD2ti 
[0038] ±»<04Hl^te:tJVvC. jbit 2tmWBl 

io isiojx o jk Lmmzw®^ lt±j o . «iiiiT2A{±m?t}w 

S*l»*>-oT36»4.tft»JliU''?;l'^ 2 1. 2 2. 2 3#EP 

*{tiUf/^2 1, 2 2, 2 336*Uttn$*l*^-f SV/ 
S\ B*«lt 4fii5s:<7jJimJ«l^fcfcV 1 »-C}f 3& S*3 

[ 0 0 3 9 ] H 5 tZSH-ti o fc. aHWQISIT 2 WgS56B§ 

?H»*ajL«-f-vsiB cr>mM-?&ffizmuwx2 sw 

ww«aiT2A«iafc:»*LJtiwr»»3& t . 
X21, 22, 2 3tf*ti*timtt%ti, m 1 w»p 

l , » 2 P 2 3 OMS P 3 «f8^TOr3&*-e 
il^ilVC C D 2«m«SD 1 , D 3%XSD 5 tcM^tUS 

[0040] ffi^X. &tBBm'*A'X4>V 1-~4>V8£. 
30 J: 0 . «-9«ffi**H CCD 30*-|6j^fejISixS. d CD 
kSWf-*H6<o«3iSifc:^. pi~P4 

*«i6»m«cafiiw-*4M«oiafc^. «»2 

7ttVCCD2«3m^nK4fiflR^&^j:^L.. 

®2 6iivccD 2^)^s^Ay r4t®t:% Ofi-^m?^ 

1 3 idttjs l . m i —a? 3 p i — p 3 //-efL^ix 
mwdiztitiymzm-. zmtdiz^ mm*. 30? 4 

5 y^tctjV^TSEAX^fL^^^BteP 1 — P 3cofS 
■^HlfifjWniS: S n . 8 fflSKJjy «fc o T 2K(=«ie 0 il 

40 P 1 tfDffliBa "CKiSS i 3&*«-*»« . a 

tor. v c c d 2 rtTanSS m^TO^Sfch-S - 1 
%<mmztiz>ztizzcz. m^x. zwBmztuzm 

[004l]-eu. ±M£0 J: -5 1:. CtfDlBflMl^if 
«**'J l 6fc:£1SSn. IsiWIffliinilfSl 83&»<J>«PJ» 
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